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Table A.1: Questions used in the cross-sectional analysis. Ordered from lowest to highest
percent missing. PA = physical activity.

Question Percent missing
I live on or near a main road or busy throughway for motor vehicles 0.25
In my suburb there are a lot of exhaust fumes from motor vehicles 0.30
Gender 0.32
I generally trust my neighbours to look out for my property 0.32
There are many traffic slowing devices in my suburb eg. speed humps 0.35
The speed of traffic on most nearby streets is usually slow 0.38
In my suburb, there is usually a lot of traffic on local streets 0.38
Most of the time, people in my suburb just look out for themselves 0.46
I am good friends with many people in my suburb 0.48
Generally speaking, people in my suburb can be trusted 0.52
Most of the time, people in my suburb try to be helpful 0.57
If I no longer lived here, hardly anyone around here would notice 0.58
Age 0.59
I have a lot in common with many people in my suburb 0.59
I would like to move from my suburb 0.61
I have little to do with most people in my suburb 0.64
Public transport can sometimes be easier than driving 0.67
Are you aware of the Brisbane City Council’s new Bike Hire Scheme? 0.71
Do you or someone else in your household own a dog(s) 0.71
People need to walk and cycle more to reduce traffic congestion 0.72
I could manage pretty well without a car 0.72
Time to walk to the nearest: supermarket 0.72
Driving a car is expensive 0.74
Travelling by car is safer overall than riding a bike 0.74
Public transport is expensive 0.74
I need a car to do many of the things that I do 0.77
Travelling by public transport is not very pleasant 0.77
There is lots of greenery around my suburb 0.78
Time to walk to the nearest: liquor store/bottle shop 0.80
Time to walk to the nearest: pub, hotel or tavern 0.80
Travelling by car is safer overall than taking public transport 0.81
Public transport is inconvenient and unreliable 0.81
What happens to me in the future mostly depends on me 0.83
Time to walk to the nearest: chemist 0.83
How many people in total live in your household? 0.84
People need to use public transport more often to reduce congestion 0.84
Travelling by car is safer overall than walking 0.85
How many times have you fallen during the past one year? 0.87
My suburb is generally free from litter or rubbish 0.87
People need to walk and cycle more to reduce global warming 0.87
Time to walk to the nearest: primary school 0.87
Using public transport takes too much time 0.88
Traffic congestion is a problem in Brisbane 0.90
Time to walk to the nearest: post office 0.90
There is little I can do to change many important things in my life 0.91
In last 4wks have you felt: Nervous 0.91
Sometimes I feel that I’m being pushed around in life 0.91
People need to walk and cycle more to improve the environment 0.91
In last 4wks have you felt: Worthless 0.94
The crime in my suburb makes it unsafe to walk streets at night 0.96
Children are safe walking around the suburb during the day 0.97
The crime in my suburb makes it unsafe to walk streets day time 0.97
Have you had a fracture (broken) within the past two years? 0.97
I have little control over the things that happen to me 0.97
I often feel helpless in dealing with the problems of life 0.97
Time to walk to the nearest: fast food restaurant 0.97
Many streets in my suburb have cul-de-sacs (dead-end streets) 0.99
There are footpaths on most of the streets in my suburb 0.99
Time to walk to the nearest: fruit and veg shop 0.99
Many streets in my suburb are hilly 1.00
There is tree cover along many of the footpaths in my suburb 1.00
Time to walk to the nearest: bus stop 1.00
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Table A.1: (continued) Question and sets of questions used in the cross-sectional analysis.
Ordered from lowest to highest percent missing. PA = physical activity.

Question Percent missing
There are unsecured dogs in my suburb 1.01
In last 4wks have you felt: Hopeless 1.01
I can do just about anything I really set my mind to 1.01
There is really no way I can solve some of the problems I have 1.01
In last 2wks: feeling relaxed 1.01
Time to walk to the nearest: doctor/medical centre 1.01
In last 4wks have you felt: So sad that nothing could cheer you up 1.03
In last 2wks: feeling useful 1.03
There are pleasant natural features in my suburb 1.03
I am willing to bear some inconvenience to protect the environment 1.04
In last 2wks: been thinking clearly 1.04
In last 2wks: feeling good about self 1.04
Many roads, streets in my suburb have ped. X, traffic signals 1.04
Time to walk to the nearest: library 1.04
Time to walk to the nearest: post box 1.04
In last 4wks have you felt: That everything was an effort 1.06
In last 2wks: interested new things 1.06
In last 4wks have you felt: Restless or fidgety 1.06
There is a lot of crime in my suburb 1.07
In last 2wks: feeling close to others 1.07
In last 2wks: able to make up mind about things 1.07
Time to walk to the nearest: oval or sports field 1.07
In last yr, how often has health restricted you from PA 1.09
There are attractive buildings and homes in my suburb 1.09
There are many interesting things to look at in my suburb 1.09
I would feel safe walking home from bus stop/train station at night 1.10
Rowdy youth on streets or hanging around in parks in my suburb 1.10
How important is passive leisure for: Your health/wellbeing as age 1.10
PA motivation: to prevent health problems 1.10
Most footpaths in my suburb are well lit at night 1.10
Most of the footpaths in my suburb are well maintained 1.10
In general, would you say your health is 1.12
PA motivation: feel good 1.12
PA motivation: to lose weight, or manage my weight 1.12
In last 2 wks: feeling cheerful 1.12
In last 2wks: feeling confident 1.12
In last 2wks: dealing with problems well 1.12
What type of residence to you currently live in? 1.12
During the last week, how would you rate your sleep quality 1.12
How important is active leisure for: You personally 1.13
I am willing to pay higher taxes in order to protect environment 1.14
PA motivation: to help manage stress 1.14
In last 2wks: had energy to spare 1.14
How important is passive leisure for: Your relaxation 1.16
In last yr, how often have you felt depressed 1.16
In last 2wks: feeling loved 1.16
There are many four-way intersections in my suburb 1.16
My suburb is generally free from graffiti 1.16
Time to walk to the nearest: high school 1.16
How important is passive leisure for: You personally 1.17
In last 2wks: feeling interested other people 1.17
How often f&f past 3 months: criticised you/made fun about doing PA 1.19
It is important I increase active transport to protect environment 1.20
I am willing to pay higher prices in order to protect environment 1.20
PA motivation: improve appearance 1.20
In last 2wks: feeling optimistic about future 1.20
How important is active leisure for: Your health/wellbeing as age 1.22
How often f&f past 3 months: complained about you doing PA 1.22
How often f&f past 3 months: done something to help you be PA 1.22
In last yr, how often have you felt stressed 1.22
Time to walk to the nearest: cafe/restaurant 1.22
How important is passive leisure for: Your enjoyment 1.23
I am willing to accept cuts in standard of living for environment 1.25
How often f&f past 3 months: encouraged you to do PA 1.25
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Table A.1: (continued) Question and sets of questions used in the cross-sectional analysis.
Ordered from lowest to highest percent missing. PA = physical activity; f&f = friends and
family.

Question Percent missing
How often f&f past 3 months: invited you to do PA with them 1.25
PA motivation: to spend time with others 1.26
How often f&f past 3 months: discussed PA with you 1.26
Current employment situation 1.28
How often f&f past 3 months: made it difficult for you do to PA 1.28
PA motivation: meet new friends 1.29
I prefer to do activities that are done at home 1.30
PA barrier: poor health 1.32
Do you have any children in your care? 1.32
In the last year, has a health professional talked to you about PA 1.33
How important is active leisure for: Your relaxation 1.33
I prefer to do activities that can be done close to home 1.33
Smoking status 1.33
Time to walk to the nearest: public park 1.33
I prefer to do activities done with people at my ability level 1.35
How important is active leisure for: Your enjoyment 1.36
I feel sad that my environment is changing due to global warming 1.39
How important is passive leisure for: Your social life with others 1.41
Physical activity takes a lot of effort 1.41
How often f&f past 3 months: done or offered to do PA with you 1.41
I prefer to do activities that are done outdoors 1.41
PA barrier: lack of money 1.42
PA barrier: do not enjoy PA 1.42
PA barrier: membership/equip cost 1.43
How many hours do you spend sleeping? Weekday 1.45
I prefer to do activities that I can do on my own 1.46
I am the type of person who likes to have a go at things 1.48
I prefer to do activities that are done in a group 1.48
I prefer to do activities that are done with people of my own sex 1.48
I prefer to do activities that involve supervision 1.48
I prefer to do activities that are team based 1.48
PA barrier: my weight 1.49
At school I did well at sports 1.49
I prefer to do activities that are done with someone I know 1.49
Experience last 2 yrs: Retired from work 1.51
PA motivation: trying to lose weight 1.51
I prefer to do activities that are done with people around my age 1.51
I prefer to do activities that require skill and practice 1.51
PA barrier: shy/embarrassed 1.52
Doing some kind of physical activity is a habit for me 1.52
I prefer to do activities that are done at a fixed time 1.52
I prefer to do activities that are not just about exercise 1.52
Time to walk to the nearest: childcare centre 1.52
Provide unpaid care or assistance to other person 1.54
I prefer to do activities that involve little or no cost 1.54
Regularly need help with ADLs due to long-term illness/disability 1.55
PA barrier: age 1.55
Experience last 2 yrs: Increased responsibilities at work 1.55
Doing physical activity requires serious commitment 1.55
I have always been good at sport/physical activity 1.55
Being physically active is important to me 1.55
In last 2 yrs have been involved in reg. PA at one time or another 1.55
After a hard day I don’t need to do PA, I need to relax 1.55
Physical activity is hard work 1.55
PA barrier: facilities far away 1.56
PA barrier: problems with transport 1.56
Experience last 2 yrs: Death of a close friend or relative 1.56
Experience last 2 yrs: Increased financial difficulties 1.56
How important is active leisure for: Your social life with others 1.56
Right now, I’m better off spending time doing other things that PA 1.56
I am not the physically active type 1.58
I prefer to do activities that have a set routine or format 1.58
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Table A.1: (continued) Question and sets of questions used in the cross-sectional analysis.
Ordered from lowest to highest percent missing. PA = physical activity; f&f = friends and
family.

Question Percent missing
PA barrier: injury 1.59
I have always done some kind of physical activity 1.61
I get all the physical activity I need being busy during the day 1.62
I prefer to do activities that involve competition 1.62
PA barrier: disability 1.64
Intentions to be physically active 1.64
I have never been the type to sit still for too long 1.64
PA barrier: lack of time 1.65
I prefer to do activities that are vigorous 1.65
Experience last 2 yrs: Serious personal illness or injury 1.67
Have you ever had a joint replacement due to osteoarthritis? 1.67
Purpose of exercise: Increase strength or tone 1.72
Time to walk to the nearest: train station 1.72
Experience last 2 yrs: Serious stress/conflict at home/in family 1.74
PA motivation: important for weight management 1.74
PA barrier: work demands 1.75
Frequency in last 12 months: Physical activity with others on beach 1.75
Experience last 2 yrs: Serious illness/injury close friend/relative 1.78
Experience last 2 yrs: Reduced hours at work 1.78
PA barrier: lack of skill 1.80
Where you hospitalised as a result of a fall during the past 1.81
Experience last 2 yrs: Increased care responsibilities for an adult 1.83
Current living arrangement 1.83
How important is passive leisure for: Your family life 1.84
Frequency in last 12 months: Home-based exercises 1.84
Can you do PA regularly when: you have chores to do 1.88
Can you do PA regularly when: you have had a long, tiring day 1.88
How important is active leisure for: Your family life 1.90
Frequency in last 12 months: Yoga, Pilates, tai chi or qi gong 1.91
Frequency in last 12 months: Swimming 1.93
Time to walk to the nearest: bike path 1.96
Experience last 2 yrs: Increased hours at work 1.97
Experience last 2 yrs: Serious stress or conflict at work 2.01
Can you do PA regularly when: you are feeling sad or depressed 2.03
Frequency in last 12 months: Boating/sailing 2.03
Frequency in last 12 months: Water activities 2.06
Frequency in last 12 months: Golf 2.07
Experience last 2 yrs: I became unemployed 2.12
Frequency in last 12 months: Lawn bowls 2.12
Frequency in last 12 months: Team sports 2.12
Experience last 2 yrs: Birth of a grandchild 2.14
Frequency in last 12 months: Weights 2.16
Can you do PA regularly when: you have social commitments 2.17
Experience last 2 yrs: Increased care responsib’s for grandchild 2.25
Frequency in last 12 months: Running or jogging 2.29
Experience last 2 yrs: Increased care responsibilities for child 2.30
Experience last 2 yrs: Separation or divorce from my partner 2.32
Frequency in last 12 months: Cycling 2.38
PA in the last month with: Your spouse or partner 2.42
Experience last 2 yrs: Death of my partner 2.43
Frequency in last 12 months: Tennis 2.55
Frequency in last 12 months: Exercise class 2.61
On most weekdays, which type of transport do you mainly use 2.71
Long term health condition: Arthritis 2.74
Purpose of exercise: Improve balance or flexibility 2.80
Experience last 2 yrs: One or more of my children left home 2.88
Can you do PA regularly when: your family wants more time with you 2.94
Can you do PA regularly when: you have work demands 3.03
Before tax household income 3.04
Frequency in last 12 months: Physical activity with others in park 3.04
Long term health condition: High blood pressure/hypertension 3.06
Time to walk to the nearest: ferry terminal 3.07
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Table A.1: (continued) Question and sets of questions used in the cross-sectional analysis.
Ordered from lowest to highest percent missing. PA = physical activity; f&f = friends and
family.

Question Percent missing
Height in centimetres 3.13
PA barrier: lack childcare access 3.23
Experience last 2 yrs: My partner retired 3.41
PA in the last month with: Close friends 3.43
Long term health condition: Asthma 3.55
PA in the last month with: Close family members 3.75
Long term health condition: High cholesterol 3.78
Days walked: Supermarket 3.84
PA in the last month with: Neighbours/other people in neighbourhood 3.84
Long term health condition: Diabetes 3.91
Long term health condition: Any type of cancer 3.97
Total time spent cycling for recreation (min) 4.00
Weight in kilograms 4.06
Living with parents when 10 years old 4.10
Long term health condition: Injury 4.16
Overall, how would you rate your suburb as a place to live? 4.25
Long term health condition: Heart/coronary disease 4.26
Long term health condition: Osteoporosis 4.29
Active Australia: Number of times walked continuously 4.33
Long term health condition: Chronic bronchitis or emphysema 4.42
Long term health condition: Depression 4.46
Long term health condition: Any other serious circulatory condition 4.51
Do you have a motor vehicle available for your personal use? 4.59
Days walked: Public park 4.69
PA in the last month with: People at work 4.85
Days walked: Post office 4.91
Days walked: Bus stop 5.19
Days walked: Cafe/restaurant 5.58
Days walked: Bike path 6.09
Days walked: Train station 6.12
Days walked: Library 6.42
Days walked: School 6.67
Days walked: Work 6.74
Have you used Brisbane City Council’s Bike Hire Scheme? 11.43
How many hours do you spend sleeping? Weekend 12.66
Do you plan to use the Bike Hire Scheme? 13.97
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Walking questions

Table A.2: Missing numbers for 10 questions: “Days in last month walked to places”, for
cross-sectional data. Questions ordered from low to high missing.

Question Number missing Percent missing
Supermarket 265 3.8
Public park 324 4.7
Post office 339 4.9
Bus stop 358 5.2
Cafe/restaurant 385 5.6
Bike path 420 6.1
Train station 422 6.1
Library 443 6.4
School 460 6.7
Work 465 6.7
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Example R code

This code runs the latent models and selects the ideal number of groups after excluding
solutions with fewer than 1% of participants.

# using.Rmixmod.habitat.R

# using Rmixmod on Habitat item missing data

library(Rmixmod)

# load data of ones and zeros to represent missing yes/no

load('Missing.for.model.RData')

# convert to factors

mm = missing.matrix

mm[mm==0] = '0'

mm[mm==1] = '1'

to.use = as.data.frame(mm)

# run up to 20 clusters

max.clust = 20

mres = mixmodCluster(to.use, nbCluster=2:max.clust, model=

mixmodMultinomialModel(listModels=c('Binary_pk_Ekjh','Binary_pk_Ekj')),

criterion='BIC')

## BIC

# reject if any group has less than 1% of data

n.models = 2 # number of models E_jk and E_jkh

BIC = NULL

for (i in 1:((max.clust-1)*n.models)){

tab = table(mres@results[[i]]@partition)

less = any(100*tab/sum(tab)<1) # any groups with less than 1% (too small)

frame = data.frame(i=i, any.less=less, n.cluster=mres@results[[i]]@nbCluster,

model=mres@results[[i]]@model, criterion=mres@results[[i]]@criterion,

criterionV=mres@results[[i]]@criterionValue)

BIC = rbind(BIC, frame)

}


